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Progress of Microscale Flow Sensors
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Abstract:

Pd-based microfluidic sensors have been developed for
higher resolution sensing in low Reynolds liquids using
CNF tools. The addition of magnetic strips allows force
sensing abilities to be characterized. The flow sensing
abilities will be tested using a three-electrode cell and a
syringe pump.

Summary of Research:

CNF facilities have been utilized greatly during the
past year to fabricate palladium (Pd) -based actuators
for microfluidic sensing. Previous research has shown
that the hydrogen evolution reaction of Pd is affected
by strain[ 1], making it possible to imply the strain, and
therefore the flow speed, by tracking the current observed
at the Pd-based actuator. We adopt a bilayer cantilever
structure with a rigid panel at its top to increase the
strain experienced by the actuator. Tools for fabrication
include and are not limited to ABM, AJA Sputter, Odd-
Hour Evaporator, HDP-CVD, and Oxford 81.

A three-electrode cell is built to test the electrochemistry
properties of the actuators. The cell includes a Ag/AgCl
reference electrode, a gold counter electrode, and the
actuators serve as working electrodes. To demonstrate
that the actuators are able to sense forces beyond
microfluidics, their force sensing capabilities are tested
by adding magnetic strips on the panel, which respond
to an external magnetic field generated by Helmholtz
coils. The direction and magnitude of the magnetic
dipole within the magnetic strips will be mapped out
using Atomic Force Microscope (AFM) in CNF.

Conclusions and Future Steps:

Initial test results showed current responses matching
expectations. More rigorous experiments will be
performed to relate current responses to force and
flow speed. The actuators’ response to fluidics will
be observed in a microfluidic chamber connected to a
syringe pump.
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